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Abstract
Inthispaperwediscusstheevolutionanddegreeofmonetary
convergenceintheEUandinneighboringcountries.Ouronefindingis
thattherehasbeenaremarkableconvergenceininflationintheEU.
Therearestillvariancesingovernmentdeficitsordebtacrosscoun-
tries,however,andtheyareaburdenforsomecountries.Unemploy-
mentratesarealsodifferentintheEU‐theyarequitesevere.Poor
economicconditionsprevailintheneighboringcountries,soitwould
takesometimeforthesecountriestoparticipateinmonetaryunionif
theywereacceptedasEUmembers.
Next,weinvestigatewhethertherelativeconditionofaneconomy
hasanimpactoninterestratelevels.Wewereunabletogetresultsas
favorableasweexpectedinourstudiesofcurrentaccounts.Itis
possiblethatintra-tradeintheEUmayaffecttheresults.Debtand
unemploymenthavealargeimpactoninterestrates.Theseproblems
aresevere,especiallyinsomecountries.
1.Introduction
MonetaryintegrationintheEUwaslaunchedonJan.1,1999.This
grandprojectfinallygotunderwayafterbeingfirstproposedmorethan
thirtyyearsago.FifteenEUmembercountriesagreedtoallowllof
theirmembershiptoadoptthenewcurrency,theEuro.
TheEUresolvedmanydifficultiestoreachthispoint.Onlyafew
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yearsago,manyweresuspiciousofmonetaryunion,orweredoubtful
thatmostEUcountrieswouldparticipate.
Somecountrieshaveenjoyedrelativelybenigneconomicconditions,
whileothershavehadtofaceseriousproblems.EUcountrieshavehad
andstillhavetofulfillseveralconditionstojointhemonetaryunion.
MostEUcountriesachievedtheconditionsformembership,including
thoseforinflation,interestrates,andexchangerates.Thoughsome
countrieswereadmittedbecausetheywereabletoconformtothe
requirements,theyarestillsufferingfromproblemsregardinggovern-
mentdeficitsordebt.Unemploymentisalsoaseriousproblem.There
isstilltoolittlecauseforoptimismabouteconomicgrowth.Aswesee
inthefollowing,however,EUcountrieshaveinvestedalotofeffort
intoachievingeconomicrecoveryormonetaryunion.Thesecountries
areenthusiasticallyinvolvedinachievingmonetaryintegration.
SeveralcountriesarepreparingtoentertheEU.TheEUbegan
negotiationswithsixnationsattheendof1997.Itwilltakesometime
beforethesecountriescanactuallyjointhemonetaryunion,butthese
countriesmustbetakenintoaccountwhenthefutureoftheEUor
monetaryunionisconsidered.
Theremainderofthispaperisorganizedasfollows.Insection2,we
provideabriefsurveyofeconomicconditionsintheEUandother
candidatesformembership.Wedevoteparticularattentiontoevaluat-
ingconvergencesince1979.InSection3,wecomputeanoverall
indicatorforconvergence,followedbytheprocedureofGrosand
Thygesen(1992),andweattempttoconstructhomogenousgroupsby
clusteranalysis.Insection4,weinvestigatewhetherthecountrieshave
significanteffectsonnationallong-terminterestrates.Thelastsection
offersasummaryandconclusion.
2.EconomicConditionsintheEUand
someNeighboringCountries
Tobeginouranalysis,wesurveytheeconomicconditionsintheEU
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andsomeneighboringcountries.Fourcountries‐Denmark,Greece,
Sweden,andtheUnitedKingdom‐didnotparticipateinmonetary
integrationinJanuary1999.Weincludedthesecountriesinouranaly-
sis,however.InadditiontotheEUcountries,weincludedtwoother
typesofcountries.Onegroupconsistsofcandidatecountriesforthe
EU,andcontainsCyprus(CY),theCzechRepublic(CZ),Estonia(ES),
Hungary(HU),Poland(PL),andSlovenia(SLE).
TheothergroupalsocomprisescandidatesforEUmembership,but
whosenegotiationsforjoiningtheEUarestillinthepreliminarystages.
TheyareBulgaria(BU),Latvia(LA),Lithuania(LI),Romania(RO),
andtheSlovakRepublic(SLA).Evenifthesellcountrieswereableto
jointheEUinthefuture,theywouldnotachievemonetaryintegration
inashorttime.Theywouldhavetosatisfycertainconditionsbefore
beinggivenmembership.Itwillnotbeeasytoovercomethisproblem.
Nevertheless,wesurveyeconomicconditionsinthesecountries.
ThedataiscomprisedoftheMaastrichtconvergencecriteriaas
wellasvariablesthataredeemedimportantforassessingeconomic
conditions.Weincludethecurrentaccount(CA),thebudgetdeficit
(DE),governmentdebt(DB),economicgrowth(EG),theunemployment
rate(UER),therateofinflation(INF),thelong-terminterestrate(LI),
andtheshort-terminterestrate(SI).CA,DE,andDBareexpressedas
percentagesofnominalGDP.Economicgrowthiscalculatedasthe
annualchangeinrealGDP.INFisbasedonchangesinconsumer
prices.LIisthegovernmentbondrate,whileSIreferstothemoney
marketrate.
Weuseannualdatafor1979through1997fromtheIFS(IMF)and
Eurostat.ThecountriesweexaminedareAustria(AU),Belgium(BE),
Denmark(DE),Finland(FI),France(FR),Germany(GE),Greece(GR),
Ireland(IR),Italy(IT),theNetherlands(NL),Portugal(PO),Spain(SP),
Sweden(SW),theUnitedKingdom(UK),andthellcountrieslistedin
thepreceding.Luxembourgwasexcludedduetoalackofdata.We
usethedataforWestGermanyuntil1991andforunifiedGermanyfor
theperiod1992-1997.WedividedthetimeperiodstudiedfortheEU
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intotwosubperiods.Wechose1986asthebreakpoint.Frequent
realignmentsofthecentralparitieshadoccurredbeforethisyear.
Afterthat,however,norealignmentoccurreduntil1992.".Forthenon
-EUcountries,weselectedrecentperiodsduetodataavailability.
Monetaryvariables(inflationrate,short-termandlong-terminter-
estrate)showmoresimilarmovementsovertimeintheEUcountries.
Inflationhasdroppedsharplyineverycountry.Thereareeconomists
whoclaimthatsomecountrieshaveadopteda`Germantype'monetary
policy.WhileitistruethatGermanmonetaryauthoritieshaveadopted
apolicyofavoidinginflation,theyhavebeenhelpedbytherecession
thatoccurredintheearly1990s(Collignonetal.,1994).Weinvestigate
thispointinthenextsection.
InsomeEUcountries,thedeclineofinflationhasnotbeenac-
companiedbyadecreaseininterestrates.Asaresult,realinterest
rateshaverisen.Marketsmaybeconvincedofthedeterminationof
policymakerstopursuedisinflation.Inallbutafewnon-EUcountries,
however,highinflationhaspersisted.
Thereseemstobebroadvariationsacrosscountriesinrealeco-
nomicvariables(currentaccount,deficits,debt,economicgrowth,and
unemploymentrates).Wecanseethatlargegovernmentdeficitsand
debtswerepreventedtheattainmentofthegoalsoftheMaastricht
Treaty.TherulesofArticle104bandcregardingexcessivedeficits
anddebtareflexibleenoughtoallowsomeroomforinterpretation,
withexceptions.Thetreaty'seffectsofcuttingdeficitsandreducing
debthaveaffectedthelabormarket.Theunemploymentrateisstill
highinmostcountries.Thoughelevencountriescouldparticipatein
monetaryunionin1999,seriousproblemsremainunresolved.The
variablesfornon-EUcountriesdonotseemtobefavorable,andare
quiteunstable,butafewcountriesareinrelativelygoodcondition
1)From1979.9to1986.8,atleastonecountryexperiencedadevaluation
orchangeinregimeninetimes;from1986.9to1992.8,nocountries
underwentthesemeasures;andfrom1992.9to1997,atleastonecountry
experiencedthesemeasuresfivetimes.SeeKurihara(1999).
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TablelKeyEconomicVariables-EUCountries一
PeriodCA DE DB EG UER INF LI SI
AU 79-97一 〇.4 一3 .3 52.9 2.4 4.3 3.5 8.0 6.9
.・ 一 〇.7 一2 .6 44.1 2.0 3.0 4.6 8.7 7.5
87-97一 〇.z 一3 .3 .1' 2.6 5.1 2.7 7.4 6.3
BE 79-97 1.1 一7 .9 120.1 2.0 11.2 4.0 9.6 9.5
79-86一1 .3 一10 .0 103.2 1.5 10.9 5.9 11.3 11.9
87-97 3.4 一6 .3 133.0 2.1 10.9 2.5 8.3 7.7
DE 79-97一1 .4 一2 .5 62.3 2.0 9.4 5.5 12.6 11.2
79-86一3 .8 一3 .8 56.9 2.5 8.6 8.1 16.0 13.0
87-97 0.6 一1 .3 66.7 1.6 10.3 3.0 9.3 9.4
FI 79-97一2 .0 o.s 25.0 2.3 7.9 6.0 11.7 11.7
79-86一1 .5 3.0 14.4 3.9 5.5 7.9 12.0 12.8
87-97一2 .4 一1 .4 35.0 1.2 10.1 3.5 io.7 io.o
FR 79-97一 〇.3 一2 .6 33.1 2.1 9.5 5.9 10.5 10.2
79-86一 〇.4 一2 .2 26.5 2.0 8.4 9.3 12.5 11.6
87-97一 〇.i 一3 .1 39.8 2.0 10.3 2.5 8.4 8.3
GE 79-97 i.i 一2 .3 42.3 2.4 7.0 3.2 7.6 7.1
79-86 1.0 一2 .3 37.9 1.8 6.4 3.4 7.8 7.2
87-97 1.3 一2 .4 46.3 2.9 7.7 2.9 7.2 6.5
GR 79-97一3 .5 一10 .5 71.8 1.7 7.0 18.0 19.2 18。6
79-86一5 .0 一8 .5 49.4 i.s 5.8 21.4 19.0 17.1
87-97一1 .9 一12 .8 91.2 1.4 8.3 14.1 19.5 19.7
IR 79-97一2 .3 一7 .1 95.2 3.7 13.3 7.0 11.5 11.7
79-86一7 .6 一11 .4 91.3 z.a 12.1 12.0 14.3 14.5
87-97 2.9 一3 .3 99.1 5.0 14.9 2.9 9.0 9.3
IT 79-97 1. 一10 .1 '11 a.i 8.7 9.5 13.3 13.1
79-86 1 一10 .9 69.6 2.4 7.1 14.0 15.5 15.4
87-97一 〇.3 一9 .7 103.6 2.0 9.9 5.2 11.5 11.4
NL 79-97 2.7 一4 .7 70.0 2.0 7.1 3.0 8.1 7.2
79-86 2.3 一5 .2 59.8 1.7 7.7 4.1 9.0 8.2
87-97 3.3 一4 .0 78.6 2.8 6.5 1.9 7.2 6.5
PO 79-97一2 .3 一6 .7 65.5 2.8 6.8 14.9 20.2 is.i
79-86一4 .6 一9 .0 60.2 2.4 8.1 20.9 23.7 19.0
87-97一 〇.3 一5 .1 69.7 2.9 5.7 8.9 17.0 14.0
SP 79-97一1 .1 一4 .6 41.0 2.3 is.o 8.8 13.2 13.4
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　 ・ 一 〇
.4
一4
.5
.・ 1.4 16.4 12.7 14.9 15.3
87-97一1 .8 一4 .7 50.9 2.9 19.7 5.4 ia.o 12.4
SW 79-97一1 .4 一3 .2 57.6 1.5 3.7 7.0 11.3 11.2
.・ 一i .8 一4 .0 53.5 2.0 2.7 8.8 12.0 12.0
87-97一1 .0 一2 .4 61.3 1.0 4.2 5.2 10.5 10.2
UK 79-97一 〇.5 一3 .5 48.2 2.0 8.5 6.4 10.4 10.2
.・ o.s 一3 .2 53.6 1.9 8.9 8.8 12.0 11.6
87-97一2 .0 一3 .4 43.8 1.9 8.4 4.5 9.2 9.1
Table2KeyEconomicVariables-CandidatesforEU1一
PeriodCA DE DB EG UER INF LI SI
CY 92-96 4.9 3.2 4.3
CZ 93-96一97 .8 0.4 12.9 3.8
ES 93-96 一 〇.3 一 〇.4 一6 .2 8.5 47.3
HU 92-96一54 .3 一5 .9 .. 一 〇.5 10.5 23.2
PL 92-96 一1 .3 2.9 14.9 35.2 24.7
SLE 93-96 11.5 12.2 18.5 23.6
Table3KeyEconomicVariables-CandidatesforEU2一
PeriodCA DE DB EG UER INF LI SI
BU 92-96一94 .3 一3 .9 ., 68.1
LA 93-96 9.0 一12 .7 6.4 46.8 54.7
LI 93-96 一1 .5 一1 .5 一6 .5 5.3 136.5
RO 92-96 一7 .4 一2 .9 一 〇.3 7.5 134.8
SLA 94-96 11一 4.5 12.7 9.7
comparedtoothernon-EUcountries.
3.EmpiricalAnalysisofConvergenceintheEU
andinsomeNeighboringCountries
First,weusethemethodofGrosandThygesen(1992).Their
convergenceindicatorcontainsfivemajoreconomicvariablesand
一24一
AnEvaluationofandProspectsforMonetaryIntegrationintheEUCountries
45
40
35
30
25
20
15
Belgium
、
'、
一,
'
'
'、
llDenmark
I1..
'
'.!㍉ ＼
,"三 ＼、 、'L
EU,",
'覧
円'＼ よ 、
^¶ り1＼ ミ
'辱'、
99亀.鴨 ●・
ノFrance＼'、
rte
_
㌔
1. o、 ●
●
ノ＼'涜 一 ・,
1一9ノ 層㌔ .
軌9:ン・尋 ・くヂ ・
..,
,・,...
r v-IA ・・t・i・
ノ
＼!＼!。 ご∀'
Finland
`IIllIIIIIIIIIIIIi
Austria
Belgium
Denmark
Finland
France
EU
10
5
0
1979198219851988199119941997
FigurelIndicatorforEUCountries
showstheoverallconditionofaneconomy.Thisindicator,INDICA-
TORiscomputedasfollows;
INDICATOR=-CA十DF十(DB-DB*)/10十INF十UN(1)
whereDB*istheweightedaveragebyGDPinEU.2'
WecalculatedthisfortheEUcountries(exceptLuxembourg),and
weightedtheaverageofEU,andnon-EUcountries.
Theresultsareasfollows.
TheindicatorsforBelgium,Greece,Ireland,Italy,Portugal,andSpain
havemovedpermanentlyabovetheEUlevel.Thisphenomenonisdue
2)GrosandThygesen(1992)usetheunweightedaverage.Muchprevious
empiricalworkconcentratesoninflationandinterestrates.Forrecent
work,seeArtisandTaylor(1994).
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totheirpublicdebtburden.Incontrast,theindicatorsforBelgium,
Ireland,Portugal,andSpainhavegraduallyapproachedthatoftheEU
levelduetoimprovementsindebtandothereconomicvariables.
GreeceandItalyarestillfarawayfromtheEUlevel,andGreececould
notparticipateinmonetaryintegrationin1999.TheGermaneconomy
hasrecentlyworsenedafterthecountry'sunification.Thisledtoa
deficit,inflationandacurrentaccountdeficit.
EconomicconditionsinAustria,France,andtheNetherlandshave
beenbenignoverthisperiod.DenmarkandtheUnitedKingdomalso
havemaintainedfavorableeconomicconditions.Portugalhasachieved
goodconditionsforinflation,unemployment,andthebalanceoffiscal
accounts.
Wecouldnotobtaincompletedatafornon-EUcountriesfrom1979
to1997,soweexaminedthisindicatorfor19960nly.Wecanobtain
dataforthemostcountriesinthatyear.Theresultsareasfollows
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Table41ndicatorofEconomicVariablesforEUCandidatesin1996
Czech EstoniaHungaryLatviaLithuaniaPoland
Indicator195.0 47.7 78.5 50.4 50.0 63.5
Therearelargedeviationsforeachyear,whichwewon'tdiscussin
thispaper.ConditionsdonotseemtobeasfavorableasthoseinEU
countries.SomecountrieswilljointheEUinthenearfuture,butmay
needsometimeafterthattojointhemonetaryunion.
Wechosetouseclusteranalysis,3'amoresophisticatedapproachto
evaluatetheconvergenceofeconomicconditions.Wefollowtheideas
ofGroeneveld(1998),KoedijkandKool(1992),JacquerminandSapir
(1996).
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Table50utcomesofClusterAnalysis-EUCountries一
Year 1979 1985 199] 1997
SD DIS CL SD D互S CL SD DIS CL SD DIS CL
CA z.s 11.8 5 2.7 14.1 5 `L.1 12.8 5 '1.2 1'L.S 5
DF 3.3 17.9 5 4.1 2z.o 5 4.1 2'1.8 5 1.i 9.6 J
DB 14.984.0 4 22.9 125.1 5 25.9 140.6 5 23.'L124.9 J
EG 1.7 9.0 4 0.7 3.6 4 1.6 9.1 4 i.z 7.0 a
INF 5.0 27.0 4 4.5 'L5.1 9 4.0 22.8 4 1.7 9.5 3
SI 2.7 ]4.5 5 3.4 19.3 5 2.6 14.5 4 2.7 15.0 4
UNE z.z iz.s 4 4.0 22.1 4 5.0 17.3 a 3.5 20.2 a
Note)WechooseWard'sminimumvariancemethod.SDisRoot-Mean-Square
StandardDeviation,DISisRoot-Mean-SquareDistancebetweenObserva-
tions,CLiscluster.
Theresultsareasfollows
Ascanbeeasilyseen,convergenceisproceeding(KoedijkandKool,
1992).Atypicalcaseofconvergenceisinflation.TheEUcountries
havecomeclosetoattaininginflationconvergence.Thisresultseems
almostthesameasourpreviousapproach.
WeaddtheCzechRepublic,Estonia,Hungary,Latvia,Lithuania,
andPoland."
Again,someofthesecountrieswillcertainlyparticipateintheEU,
thoughthereislittlechanceforthemtojointhemonetaryunioninthe
nearfuture.ThereisstillasharpdifferentialbetweentheEUandother
countries.
Convergenceperformancevariesgreatly,andthisresultisnearly
duplicatedinTable4fortheCzechRepublic,Estonia,Hungary,Latvia,
Lithuania,andPoland.Onlyafewofthesecountriesareinrelatively
goodcondition.EstoniahasastrongrelationshipwithFinland,and
alreadyhasanopen,fast-growingeconomy,andastrongcurrency.
3)Thebasicideaisthattheextenttowhichtwogroupsaretoberegarded
asseparateclustersdependsonthedistancebetweentheirmeansas
comparedtothemeandistancewithintheclusters(Kendall,1980).
4)Wecouldnotobtaindataforlong-term(governmentbonds)interest
ratesforcountriesotherthanthoseintheEU.
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Table6CompositionofClusters-EUCountries一
1979 1985 1991 1997
CA Cluster1UK GE,NL BE,IR,NL
2 FR,NL BE,GE,NL,
PO,SP,UK
AU,BE,DE DE
3 AU,FI,GE,IT,
SP
AU,FI,FR,IT,
SW
FR.IT,PO FI,FR,[T,SW
4 BE,DE,GR,
PO,SW
DE,IR IR,SP,SW,UKGR,PO,SP,UK
5 IR GR FI,GR AU.GE
DF Cluster1FI FI FI,SW DE,IR
2 FR GE GR,NL
3 AU,GE,GR,SPAU,DE,FR,
NL,SW,UK
AU,DE,FR,
GE,IR,UK
BE,FR
4 DE,NL,SW,
UK
IR,PO,SP BE,NL,PO,SPAU,FI,PO,SP,
UK
5 BE,IR,IT,POBE,GR,IT GR,IT GE,IT,SW
DB ClusterIFI,FR,SP FI,FR FI
2 AU,DE,GE,
SW
AU,GE,SP,UKFR,GE,SP,
SW,UK
FI.FR,GE,UK
3 IT.NL,PO.UKDE,NL,SW AU,DE,PO AU,DE,PO.SP
4 BE,IR IT,PO GR,NL IR,NL,SW
5 GR BE,GR,IR BE,IR,IT BE,IT,GR
EG Cluster1BE,FI,IT,PODE,FI,UK FI,GE,IR IR
2 AU,IR AU,GR,IR,IT,
NL,PO,SP
AU,BE,IT,
NL,PO,SP
DE,F[,IT,YO,
SP,SW,UK
3 FR,GE,GR,
NL,SP,SW
FR,GE,SW DE,FR,SW AU,BE,FR,
GE,GR,NL
4 DE,UK BE GR,UK
5
INF Cluster1AU,BE,GE.
NL
AU,GE.NL AU,BE,DE,
GE,IR,NL
AU,BE,DE,FI,
GE,IR,NL,
SW,UK
2 DE,FI,FR,SWBE.DE,FI,FR,
IR,UK
FI,FR,IT,SP,
UK
FR.IT.PO.SP
3 IR,YO,SP,UKSP,SW PO,SW GR
4 GR,IT GR,IT,PO GR
5
SI Cluster1 AU,GE,NL AU,GE,NL
畠
AU,BE,GE,
NL
z AU,GE.NL BE,DE,FR BE,DE,FR,IR,
IT,
DE,FI,FR.IR,
UK
3 FR,SW FI,IR,SP,UKFI,SP,SW,UKPO,SP,SW
4 BE,FI,UK IT,SW GR,PO GR,IT
5 DE.GR,IR,IT,
PO,SP
GR,PO
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UNE Cluster1AU,SW AU,FI,SW AU.Fl.1'O,SWAU,NL,PO,
SW.UK
z DE,GE,NL GE,GR,IT,NL,
PO
(',E,GR,NL,
UK
DE,GE,GR
3 Fl,GR,IT,UKHE,DE,FR,UKBE,DE,FR,ITBF　FR,[K,IT
4 BE,FR,IR,PO,
sip
[K,SP IR,SP FI,SY
J
Table7ClassificationofEUCountriesBasedonIndicators
1979 1985 1991 1997
Cluster1 AU,FI,FR,GE,
NL,SW
AU,FI,GE,NLAU.GE,NL DE,GE,[R,NL
2 BE,GR,SP,UK DE.FR,UK DE,FI,FR.IR,SWBE,FI,FR,UK
3 DE,IT,PO SP,SW BE,PO,UK AU,1'O,SW
4 IR BE,IR,IT,YOIT,SP IT,SP
5 c,x GR GR
PolandhasastrongtraderelationshipwithGermany.Estoniahasa
ratherlowpercapitaGDP,however.ConditionsinHungaryarealso
notverygood,butthemarketeconomyisbecomingestablished.Of
courseconditionsinDenmark,Sweden,theUK,andotherEUcountries
aremuchbetterthaninthesecountries.Thus,itwillnotbelongbefore
forEstonia,Hungary,orPolandjointheEUormonetaryunion.
4.InterestRatesandEconomicConditions
Finally,weexaminewhethertherelativeeconomicconditionsofan
economyhaveanimpactoninterestratelevels.IntheEU,interest
rateswillbeimportantindicesforimplementingmonetarypolicywhen
monetaryintegrationoccurs.Itwillbeakeypolicyinstrumentforthe
EU.Therelationshipbetweenmacroeconomicvariablesandinterest
ratesisimportantonthispoint.Toperformaregressionanalysis,we
usethenumericalvaluesgiveninSection3inourpaper.Weusethese
clustersasexplanatoryvariables.
Wemadepreliminarytestsofthecorrelationbetweenseveralin-
dices.TheresultsareshowninTable10.
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Table8CompositionofClusters-EUandNon-EUCountriesin1996
CA Cluster1 BE,IR,NL
z DE,FI,FR,IT,SW
3 GR,LA,PO,SP,UK
4 AU,ES,GE,LI,PO
5 CZ,HU
DF C且usterl CZ,DE,ES,FI,
z AU,LI,
3 BE,RO,FR,GR,IR,SW,
4 HU,IT,NL,UK
5 PQSP,
DB Cluster1 CZ,ES,FI,FR,
2 AU,SP,UK
3 DE,LA,LI,PO,SW,
4 HU,GE,NL,
5 BE,GR,IR,IT,
EG Cluster1 CY,SLA,
2 FI,IR,
,
3 AU,BE,DE,FR,GE,GR.IT,NL,PL,PO,SP,
SW,UK
9 HU.KO.
5 BU,ES,LA,LI,
INF C且usterl AU,BE,DE,FI,GE,IR,NL,SW,UK
2
3 GR
4 CZ
5 ES,HU,LA,LI,PL,
UNE Cluster1 AU,CZ,LI,NL,PO,SW,UK
2 FI,FR,IR,IT,LA,PL
3 ES,HU
9
5
TablegClassificationBasedonIndicators-EUandNon-EUCountries一
Cluster1 BE,DE,FI,FR,GE,IR,NL,UK
2 AU,IT,PO,SP,SW
3 GR
4 ES,HU,LA,LI,PO
5 CZ
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Table10Correlationofindexes
CA DF DB EG INF SI UNE
CA 1.00
DF 1 1.00
DB 0.07 0.52 1.00
EG 0.02 0.07 11: 1.00
INF 0.41 0.37 !1: 0.05 1.00
SI 0.44 0.36 0.11‐o .ol 1.. 1.00
UNE 0.04 0.33 0.26一 〇.05 0.04 0.33 1.00
TablellResultsofPooledRegression
Nominalinterestrate Realinterestrate
Currentaccount一 〇 .45'(3.7) 一〇.55'(3.8)
Debt 0.50'(4.8) 0.45'(3.7)
Economicgrowth一〇.16(1.4) 一〇.3]`(2.5)
Inflation 3.26'(18.0) 一1 .69'(11.?)
Unemployment 0.29・(2.5) 0.29'(2.8)
Overallindex 1.21'(14.5) O.OR(0.9)
Adj.Rz 0.80 0.50 0.41 0.3`L
DW 0.77 0.40 0.51 O.40
(a) (b) (c) (d)
Note)*issignificantat5%level.
Theresultsuggeststhatinflationrateandshort-terminterestrate
indexesarestronglylinked.Governmentdeficitanddebtalsohavea
closecorrelation.Toavoidmulticolinearity,weomitshort-terminter-
estratesandgovernmentdeficitsfromtheequation.
WefollowOrretal.(1995)andGroeneveld(1998)whenwetestthis
estimation.
LI=C十INDEX(2)
LIstandsforthenominalandreallong-terminterestrate.4Cisthe
time-varyinginterceptandINDEXistheclustergiveninSection3.We
includefiveeconomicvariablesastheindex.TheseareCA,DB,EG,
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INF,andUNE.Therealinterestratesareproxiedbysubtractingthe
inflationratesfromthenominalinterestrates.Wepoolallcross-
countryandtime-seriesdataandcarryoutanOLSregression.We
estimatedthisfortheEUcountries(exceptLuxembourg).Allthedata
areannual.Theestimatedperiodisalsofrom1979to1997.
Herearetheinferenceswedrewfromtheresults.Themovetoa
bettercurrentaccountclustershowsupinadecreaseofnominal
interestrates.Imbalancesbetweensavingsandinvestmentinfluencea
kindofcountryriskpremiumoninterestrates(Kenen,1995,Knot1996).
Governmentdebtexertsupwardpressureoninterestrates.Theeco-
nomicgrowthindexisnegativelycorrelatedwithinterestrates.For
inflation,theparametersmaybepositiveonthenominalinterestrate,
andhaveanegativeimpactontherealinterestrate.Becauseeconomic
agentsdonotfullyandimmediatelyadjusttheirinflationexpectations
toactualinflation,policymakerseasemonetarypolicyastheun-
employmentraterises.Therefore,thecoefficientwillbenegative.
Theresultsarealmostwhatweexpected,withtheexceptionof
thoseforunemployment.Theequation(a)and(c)explainthis.Asthe
financialmarketknowsthatpolicymakersaredeeplyconcernedabout
unemployment,theystimulateeconomicactivityandreduceunemploy-
mentattheriskofgeneratinginflation.Marketscaninferandknow
theprocess.
Theequations(b)and(d)inTable15seeminteresting.Thenominal
interestratecanexplaineconomicconditionswhenthenominalinterest
rateandtherealinterestratearecompared.Thenominalinterestrate
islikeathermometer.Itcantellusmuchabouteconomicconditions.
Figure2alsoshowsthatthestructuralchangesoccurredaround
19810r1982.
Thedifferencebetweenthenominalinterestrateandtherealinter-
estrateis,ofcourse,inflation.Therefore,thisfigureshowsthatthe
inflationratewashighatthemid-pointofthe1980s.
Finally,wedividedcountriesintotwogroupsandtestedthesame
equation.Onegroupconsistedofcountriesthatjoinedthemonetary
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Figure2Time-VaryingIntercepts
Table121nterestRatesandEconomicVariables
Nominalinterestrate Realinterestrate
TencountriesFourcountriesTencountriesFourcountries
CA 0.20'(2.8) 0.88°(2.s　 0.32'(2.8) 0.66(1.2)
DB 0.24'(4.0) 0.85'(3.1) 0.35'!4.0) 0.88'12.5)
EG 一〇.09(1.0) 一〇.08(0.7) 一〇.00(0.3) 一〇.02(0.03)
INF 3.19'(16.1) 3.02・(7.8) 一1.33'(10.8) 一2.12'(7.8)
UNE 0.36'(3.0) 0.77'(3.5) 0.26'(2.6) 0.81'(2.9)
Aa;.x= i.i 0.72 o.ss 0.55
DW 1.23 1.03 0.74 0.62
(a) (b) (c) (d　
Note)*issignificantat5%level.
unionin1999(exceptLuxembourg).TheothergroupconsistedofEU
membersthatdidnotparticipateinthemonetaryunionatthistime.
TheyareDE,GR,SW,andUK.Theresultsareasfollows.
Wewereunabletoobtainresultsforthecurrentaccountasgoodas
thoseweexpected.Itispossiblethatintra-tradeintheEUmayaffect
theresult.Therateofintra-tradeintheEUisquitehigh.Itisapparent
inequations(b)and(d)thatdebtandunemploymenthadagreater
effectthaninequations(a)and(c).Theseproblemsaresoseverethat
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theyhaveaseriousimpact,especiallyinGreece.
5.Conclusion
Wehavediscussedtheevolutionanddegreeofmonetaryconver-
genceintheEUandinneighboringcountries.Wefoundthattherehas
beenaremarkableconvergenceininflationintheEU.Weshowedthis
throughempiricalevidenceandclusteranalysis.
Governmentdeficitsordebtandcurrentaccountstillvaryacross
countries,however.Unemploymentratesarealsodifferent,andsevere,
intheEU.Economicconditionsinneighboringcountriesarenotas
goodasthoseinEUcountries,soitwouldtakesometimeforthemto
jointhemonetaryunioniftheywereacceptedintheEU.
Finally,weinvestigatewhethertherelativeconditionofaneconomy
hasanimpactoninterestratelevels.IntheEU,interestratesare
importantmeasuresforconductingmonetarypolicywhenmonetary
integrationisoccurring.Wecouldnotobtainresultsforthecurrent
accountthatwereasgoodasweexpected.Itispossiblethatintra-
tradeintheEUmayaffecttheresult.Debtandunemploymenthavea
majorimpactoninterestrates.Theseproblemsaresevere,especially
insomecountries.
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